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Outline

• Understand the 2020 goals, which are part of the national strategy for 
combating antimicrobial resistant organisms

• Understand and be able to describe the elements of performance for 
Joint Commission Standard MM 09.01.01

• Understand the importance of engaging stakeholders within the 
organization to improve antimicrobial prescribing

• Discuss the role of testing stewardship as an important component of 
antimicrobial stewardship



 55.1% of patients discharged 
received at least 1 dose of an 
antibiotic during visit

 Non-teaching hospitals had 
higher use compared to 
teaching hospitals

 Increases in use
 Vancomycin- 20%
 Carbapenems- 37%
 3rd/4th Gen 

Cephalosporins- 12%
 Β-lactam/β-lactamase 

inhibitors- 26%
 Decreases in use

 Quinolones- 20%
 1st/2nd Gen 

Cephalosporins- 7%
Baggs et al. JAMA Intern Med 2016: Sept 19 [Epub ahead of print].



Prevalence of Antimicrobial Use

Magill et al. JAMA Intern Med. 2014;312(14):1438-1446.



Prevalence of Antimicrobial Use

Magill et al. JAMA Intern Med. 2014;312(14):1438-1446.



Prevalence of S. aureus and Anti-MRSA Use

Self et al. Clin Infect Dis 2016;63(3):300-9.

• Large multicenter study of 
2259 adults admitted with 
CAP

• 1.6% had S. aureus 
identified
• 0.7% with MRSA

• Anti-MRSA coverage in 
~30% of patients



National Strategy for Combating Antibiotic Resistant 
Bacteria: 2020 Goals

• All states will implement stewardship activities in healthcare settings.

• All federal facilities will have robust stewardship programs

• 95% of hospitals will report antibiotic use data to NHSN

• Reduce inappropriate antibiotic use for monitored conditions/agents 
by:

• 20% inpatient

• 50% outpatient

• CDC and AHRQ will expand research



Nationwide Efforts to Curb Antimicrobial Resistance

• September 18, 2014 - President’s Council of Advisors on Science and Technology 
(PCAST) Report on Combating Antibiotic Resistance 

• September 18, 2014 - Executive Order 13676
• Federal agencies to implement recommendations from PCAST Report

• National Strategy for Combating Antibiotic Resistant Bacteria

• Creation of interagency Task Force on Combating Antibiotic-Resistant Bacteria

• March 2015 – National Action Plan (NAP) for Combating Antibiotic Resistant 
Bacteria

• September 2015 – Secretary of HHS established a President’s Advisory Council on 
Combating Antibiotic Resistant Bacteria

• November 2015 – Task Force submitted to President through Secretary HHS the 
First 180 Days Progress Report on implementation NAP 

• March 2016 – Presidential Advisory Council submitted Initial Assessment of NAP 
to President through Secretary HHS 



Antimicrobial Stewardship: What’s Coming

• Centers for Medicare and Medicaid Services
– July 2015: Revised Conditions of Participation (CoP) that will require antibiotic stewardship 

aligned with CDC core elements in nursing homes, also exploring for inpatient settings

– New infection control standards will require antibiotic stewardship programs (ASP) in long-
term care facilities (LTCFs)

• CDC – Core Elements ASP programs in hospitals and nursing homes

• CDC - Development of Antimicrobial Use Measure
– Risk-adjusted summary measure of antimicrobial use in hospitals

– Benchmark for hospitals and health systems 

– Endorsed by National Quality Forum January 2016

• The Joint Commission
– Development of an antibiotic stewardship standard requiring stewardship across all health care settings

– Standard in effect as of January 2017 

http://www.hhs.gov/ash/carb/march3031meeting/paccarb-draft-report1-march-2016.pdf
Presidential Advisory Council on Combating Antibiotic-Resistant Bacteria.  Initial Assessments of the National Action 

Plan for Combating Antibiotic-Resistant Bacteria.  March 2016.



IDSA Choosing Wisely Campaign



The Joint Commission. Proposed new standard on antimicrobial stewardship.  December 2015.  MM.09.01.01
https://jointcommission.az1.qualtrics.com/CP/File.php?F=F_5tDHGzIVDMHenDn.



Summary of Core Elements of Hospital 
Antibiotic Stewardship Programs

• Leadership Commitment: Dedicating necessary human, financial and information 
technology resources. 

• Accountability: Appointing a single leader responsible for program outcomes. Experience 
with successful programs show that a physician leader is effective. 

• Drug Expertise: Appointing a single pharmacist leader responsible for working to 
improve antibiotic use. 

• Action: Implementing at least one recommended action, such as systemic evaluation of 
ongoing treatment need after a set period of initial treatment (i.e. “antibiotic time out” 
after 48 hours). 

• Tracking: Monitoring antibiotic prescribing and resistance patterns. 

• Reporting: Regular reporting information on antibiotic use and resistance to doctors, 
nurses and relevant staff. 

• Education: Educating clinicians about resistance and optimal prescribing.

CDC: Core Elements of hospital antimicrobial stewardship programs, 2014. Available at 
http://www.cdc.gov/getsmart/healthcare/pdfs/core-elements.pdf. Accessed August 10, 2016.

Meets MM 09.1.01 EP 5 
requirements



CDC Core Element 1: Leadership Commitment

• Facility provides visible, written statement of support for the ASP
• Policy preferred
• Newsletter

• Facility leadership should provide financial support and time for training and 
education on AS

• Adequate staffing (FTEs), clear communication strategy
• Specific salary support for physician and pharmacist

• Executive as “champion” of ASP

• ASP included in the strategic goals of the institution

• Outcomes data shared at performance improvement committees and hospital 
board

• Include AS as part of ongoing required provider education programs

• Create financial incentives for units or departments to improve antibiotic use

• Regulatory requirements, public reporting, CMS penalties

NQF: Antibiotic Stewardship in Acute Care: A Practical Playbook 2016.



Example Leadership Support Tool

Example document for 
MM 09.01.01 EP 1



Leadership Support: Hospital Compare



CDC Core Element 2: Accountability

• Leader or co-leaders responsible for program 
outcomes

• Usually physician and pharmacist with expertise in 
antibiotic use, training, respect from peers, leadership 
and mentoring skills

• Clear, measureable goals established
• Performance review and incentivized payment model

• Policy that defines noncompliance with ASP efforts and 
corrective actions

• Ensure specific training in AS
• Certification program or training course 

• Include different disciplines to remove silos

NQF: Antibiotic Stewardship in Acute Care: A Practical Playbook 2016.



ASP
Team

Pharmacy
Infection 
Control

Information 
TechnologyAdministration

Microbiology

ID Physician
Medical and 
Nursing Staff

Quality 
Performance
Patient Safety

Dellit TH.  CID 2007;44:159-77.
Barlam TF. Clin Infect Dis 2016;62(10):e51-77.

Meets MM 09.1.01 EP 4 
requirements



Free Antimicrobial Stewardship Training



CDC Core Element 3: Drug Expertise

• Pharmacist leader with expertise in antibiotic use
• Good leadership and team skills; respect from peers

• Mentors and trains pharmacy staff in antibiotic use

• Consider offsite expert support if smaller institution



CDC Core Element 4: Actions to Support 
Optimal Antibiotic Use

• Implement at least one intervention to improve antibiotic 
use

• Align with local needs

• Should be measurable

• Specific interventions
• Prior approval

• Require documentation of indication and duration

• Prospective monitoring of anti-MRSA or broad spectrum 
agents

• Order set standardization/guideline development
• CAP, HAP, UTI, Sepsis, Surgical Prophylaxis, cSSSI

• Antibiotic “time-out” or stop order

• Antibiotic allergy assessment

• Criteria-for-use forms

• IV to PO protocols

• PKDS/Dose Optimization/Renal Dosing protocols

• Rapid diagnostics and biomarkers (procalcitonin) NQF: Antibiotic Stewardship in Acute Care: A Practical Playbook 2016.
Barlam TF. Clin Infect Dis 2016;62(10):e51-77.

“We suggest against relying solely on didactic 
educational materials for stewardship.”

Meets MM 09.1.01 EP 6 requirements



Clinical Decision Support



Electronic Criteria-for-Use Forms

Barlam TF. Clin Infect Dis 2016;62(10):e51-77.

“We suggest incorporation of computerized clinical 
decision support at the time of prescribing into ASPs.”



Impact of Criteria-for-Use Forms

Q1 2015 Q2 2015 Q3 2015 Q4 2015 Q1 2016 Q2 2016 Q3 2016 Q4 2016 Q1 2017

Riverside 165.9 132.2 93.8 85.7 85.3 62.5 20.3 17.9 16.1

Southside 126.0 98.0 87.8 81.1 85.4 79.8 18.8 12.8 13

Clay 287.0 229.3 185.9 173.5 188.2 52.6 18.5 12 10

St. Vincent's System 168.2 134.0 102.7 94.2 97.0 65.7 19.7 15.1 14.5
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Order Sets 

Barlam TF. Clin Infect Dis 2016;62(10):e51-77.

“We suggest ASPs implement interventions to improve antibiotic use and 
clinical outcomes that target patients with specific infectious diseases 
syndromes.”

“In hospitalized patients, we suggest ASPs advocate for the use of 
alternative dosing strategies vs. standard dosing for broad-spectrum 
β-lactams to decrease costs….and improve outcomes”



Antibiotic Indication Requirement

Barlam TF. Clin Infect Dis 2016;62(10):e51-77.

“We suggest the use of strategies (e.g., antibiotic time-outs, stop 
orders) to encourage prescribers to perform routine review of 
antibiotic regimens to improve antibiotic prescribing”



Local Antibiogram (P. aeruginosa susceptibility)
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MIC Distribution Data
2011

2015

Example presentation to 
meet MM 09.1.01 EP 2
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Example of a Clinical Pathway: Pneumonia

Automatic IV to PO switch



CDC Core Element 5: Tracking and Monitoring 
of Antibiotic Prescribing, Use, and Resistance
• Antibiotic utilization

• Days of Therapy (DOT); Defined Daily Dose (DDD); antibiotic 
acquisition/purchase data

• CDC AUR Initiative
• Standardized Antibiotic Administration Ratio (SAAR)

• Unintended consequences
• C.difficile-associated disease (CDAD), adverse effects, resistance rate (antibiogram)

• Patient outcomes
• Clinical response, 30-day readmission rate, mortality

• Process measures
• Appropriateness of therapy, documentation of indication for use, adherence to 

guidelines or order sets



Example Tracking Mechanisms



Example Tracking Mechanisms
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• 8.2% drop in 12 month period
• Decrease equates to $8M* savings to the system

*Does not include inflation



Example Tracking Mechanisms

Q1 2015 Q2 2015 Q3 2015 Q4 2015 Q1 2016 Q2 2016 Q3 2016 Q4 2016 Q1 2017

Hospital A 829 1055 1138 1193 1307 1181 897 847 850

Hospital B 735 883 926 1023 1039 958 840 708 705

Hospital C 1051 1153 1492 1585 1461 1359 1146 1035 934

System 828 1023 1126 1194 1255 1146 917 824 822
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CDC Core Element 6: Reporting Information 
on Improving Antibiotic Use and Resistance
• Report information to all stakeholders

• All healthcare providers, nursing, microbiology, hospital leadership

• Trends, interventions made and  % accepted by providers

• Report to medical staff committee meetings and health system board

• Post data on intranet and physician lounge

• Available for leadership, staff, and patients

• Unit-specific and provider-specific (if available) reports



Antimicrobial Utilization Review

Meets MM 09.1.01 EP 7 requirements



Management of ABSSSIs in Adults

Nonpurulent (Necrotizing Infection, 
Cellulitis, Erysipelas)

Purulent (Furuncle, Carbuncle, 
Abscess)

Severe Moderate Mild Severe Moderate Mild

I & DI & D
C & S

I & D
C & S

Empiric  Treatment
• Vancomycin 15mg/kg IV q12hr
• TMX/SMP (Bactrim) DS 1-2 tab PO BID 
• Doxycycline 100mg PO BID

Defined Treatment 
MRSA
• TMX/SMP (Bactrim) DS 1-2 tab PO BID
MSSA
• Dicloxacillin 500mg PO QID
• Cephalexin 250mg-500mg PO QID

Empiric  Treatment
• Vancomycin 15mg/kg IV q12hr

Alternative Treatment (ID  Consult 
Required)**

• Ceftaroline 600mg IV q12hr
• Daptomycin  4mg/kg IV q24hr
• Linezolid 600mg IV/PO  q12hr

Defined Treatment 
MRSA
• See Empiric
MSSA
• Cefazolin 2g IV q8hr
• Clindamycin 600mg-900mg IV q8hr

• Dicloxacillin 500mg PO  QID
• Cephalexin 500mg PO QID
• Clindamycin 300mg PO q8hr

• Cefazolin 2g IV q8hr
• Clindamycin 900mg IV q8hr

Emergent Surgical Inspection/Debridement to rule out 
necrotizing process
Empiric or Defined Polymicrobial Treatment
• Vancomycin 15mg/kg IV q12hr PLUS

Piperacillin/tazobactam 4.5g IV q8hr OR
Cefepime 2g IV q8hr (Penicillin allergy)

Monomicrobial Defined Treatment (Necrotizing Infections)
Streptococcus pyogenes or Clostridial spp.
• Penicillin G 6 MU IV q4hr PLUS

Clindamycin 900mg IV q8hr

Vibrio vulnificus
• Doxycycline 100mg IV q12hr PLUS

Ceftazidime 2g IV q8hr

Aeromonas hydrophila
• Doxycycline 100mg IV q12hr PLUS

Ciprofloxacin 400mg IV q12hr

** Should be  used if patient has  a vancomycin allergy (not infusion-related),  
refractory infection despite appropriate vancomycin trough levels for 72-96 hours, 
VRE infection, or vancomycin MIC≥2 (confirmed by e-test).. ID consult will be 
automatically ordered if one is not present already.

Meets MM 09.1.01 EP 8 requirements



CDC Core Element 7: Education of Clinicians, 
Patients, and Families

• Education provided on regular basis
• Staff
• Providers

• Pocket guides

• Newsletter articles
• Medical Grand Rounds

• Presentations at department meetings

• patients and families

• Consider use of multiple media sites
• Intranet, employee newsletters, blogs, social media

• Highlight system goals
• Integrate patient stories
• Incorporate posters and memos

• Avoid links to lengthy documents



Example Patient Education Tool

Meets MM 09.1.01 EP 3 requirements



Example Patient Education Tool

Meets MM 09.1.01 EP 3 
requirements



Patient Accountability for Antibiotic Prescribing
Meets MM 09.1.01 EP 3 requirements



Patient Education
Meets MM 09.1.01 EP 3 requirements



Engaging Stakeholders

• Internal Medicine
• More accessible and open to interventions

• Goals are aligned with improving outcomes
• Decreased LOS and resource utilization

• Use of evidence-based order sets, improve unnecessary testing
• cSSSI, UTI, CAP/HAP/VAP, Sepsis

• Urine culture, C. difficile testing

• Critical Care
• Follow up on sepsis de-escalation within 48-72 hr

• Minimizing device risk



Engaging Stakeholders

• Surgery
• Standardize surgical site infection prophylaxis order sets

• Source control

• Emergency Medicine
• Large role in correct initial diagnosis and antibiotic choice

• Use broad spectrum agents often

• Midlevel providers
• Adoption of standardized treatment pathways



Engaging Stakeholders

• Quality/Performance Improvement
• Goals aligned with safety

• Focus on reducing healthcare-acquired infections

• Support standardization
• Partners for reducing readmissions

• Pneumonia, sepsis

• Nursing
• Coordinate care of patient
• Assess antibiotic allergy status and monitor for side effects
• Assessment of patient condition (signs/symptoms of improvement or deterioration)
• Appropriate culture

• Urinalysis/Urine Culture; C. difficile testing



Engaging Stakeholders

• Microbiology/Laboratory
• Promote optimal testing

• C.difficile, UA/UC, Blood cultures

• Culture/sensitivity reporting structure

• Informatics
• Integration of interventions in the EMR

• Order sets, criteria-for-use, clinical decision support, antibiotic time out, indication 
requirement



Testing Stewardship

Morgan et al. Infect Control Hosp Epidemiol 2016;37:755-760.



Urinalysis, Cultures, and 
Inappropriate Antibiotics

 250 patients had a urinalysis on 
admission to general medicine

 198 (79.2%) had no UTI sx or acute 
kidney injury

 60% of those who had inappropriate U/A 
done had also a urine culture

 21% of asymptomatic patients with 
abnormal U/A received antibiotics

Yin et al. JAMA Intern Med 2015;175(10):1711-1713.



Reflex Urine Cultures

Humphries et al. J Clin Microbiol 2016;54:254-258.



When Nurses Collect Urine Cultures on Catheterized Patients

 Nurses influence urine culture testing in hospital

 Minimize triggers for inappropriate urine culturing reduce antibiotics for 
asymptomatic bacteriuria

I anticipate collecting a urine sample for culture if my 
patient with an indwelling urinary catheter has…

Nurses
(Answered Yes)

Assessment

Foul smelling urine 378 (96.7%) Incorrect

Cloudy urine 376 (96.2%) Incorrect

Sediments in urine 330 (84.8%) Incorrect

Darker urine 207 (54.2%) Incorrect

Jones et al. Am J Infect Control 2016; 44: 173-176.



6/2/2017 50



6/2/2017 51



C. difficile Testing and EMR Intervention



C. difficile testing orders

1254

425 459

2138

539

192

353

1084

HOSPITAL A HOSPITAL B HOSPITAL C SYSTEM TOTAL

Number of C. diff Tests Ordered
(Jan-June)

2015 2016



Hospital-Acquired C. difficile SIR
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Summary

 Medication Management Standard MM.09.01.01
 Element of Performance

 1. Leaders establish ASP as an organization priority
 Accountability documents, budget plans, IP plans, PI plans, EHR data

 2. The hospital educated staff and LIPs involved in ordering, dispensing, administration, and monitoring 
about ASP practices

 3. The hospital educates patients and families regarding appropriate use of antimicrobials

 4. The hospital has an ASP multidisciplinary team with the following
 ID physician, IP, pharmacist, practitioner

 5. The ASP program meets CDC checklist of core elements

 6. The ASP program uses organization-approved multidisciplinary protocols
 Formulary restrictions, appropriate antibiotics for CAP, SSTIs, UTIs, C.difficile

 Guidelines for adults and pediatrics

 IV to PO conversion protocol, preauthorization for specific antibiotics, surgical prophylaxis

 7. The hospital collects, analyzes, and reports ASP data

 8. The hospital takes action on opportunities identified in its ASP

The Joint Commission. Proposed new standard on antimicrobial stewardship.  December 2015.  MM.09.01.01
https://jointcommission.az1.qualtrics.com/CP/File.php?F=F_5tDHGzIVDMHenDn.




